The objectives of the present study were the subtyping of Campylobacter jejuni subsp. jejuni strains obtained from humans and different animal species using PCR-RFLP, and the detection, by means of the same technique, of strains related to serotype PEN O19:LIO 7, the main C. jejuni serotype linked to Guillain-Barré Syndrome (GBS). Seventy C. jejuni strains isolated from human feces (n=33), primates (n=15), dogs (n=5), swine (n=2), bovines (n=1), abortion material from goats (n=2) and poultry carcasses (n=12), all collected in the state of São Paulo, were subtyped by means of PCR-RFLP of fla A gene, using restriction endonucleases Hae III, Afa I and Mbo I. Seven subtypes were observed when using the enzyme Hae III; eight when using Mbo I; and seven when using Afa I. The combination of the three endonucleases led to 16 fla-RFLP subtypes, from which ten subtypes shared strains of human and animal origin. From these, seven subtypes were observed in human and broiler strains. In eight subtypes, the other animal species shared patterns with human strains. It was inferred that, besides broilers, swine, goats, dogs and primates may be sources of infection for human in São Paulo. PCR-RFLP is a highly discriminatory technique that may be applied to molecular epidemiology studies of samples from different origins.
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Detection of GBS related C. jejuni
The internal variability observed in the flagelin gene sequence has been used as a base for C. jejuni subtyping methods, such as PCR-RFLP and sequencing (17, 24) . The fla A gene has been frequently used in epidemiological studies in order to determine C. jejuni subtypes that may be involved in outbreaks, or even in sporadic cases of food borne disease (8, 11, 24) .
During the last few years, an association between C. jejuni infection and two neurological emergent diseases has been demonstrated: Guillain-Barré Syndrome (GBS) and
Muller-Fisher Syndrome (MFS), a rare GBS variant (9, 10) .
GBS is mostly characterized by acute inflammatory demyelinization of the peripheral nervous system (12) . In serological studies, it has been observed that 40% of the GBS The objectives of the present study were the subtyping of different Campylobacter jejuni subsp. jejuni strains isolated from humans and different animal species using PCR-RFLP, and to detect, by means of this technique, strains related to serotype PEN O19: LIO 7, in the state of São Paulo. Other 33 C. jejuni strains of human origin, isolated from adults and children affected by diarrhea, were also studied.
MATERIALS AND METHODS
Thirty seven
These feces samples were analyzed in clinical laboratories in the city of São Paulo ( 
PCR-RFLP
After amplification, DNA products were digested with restriction enzymes Hae III, Mbo I and Afa I (BioAgency BR). The reaction was carried out in a final volume equal to 20 µL for each enzyme containing; enzyme buffer, 6 µL amplified product and 10 U of enzyme, and was incubated for 3 h at 37 o C (18). The digested product was analyzed by means of 3.0% agarose gel electrophoresis, using the same procedure described above.
RESULTS
PCR-RFLP using restriction endonuclease
Hae III, applied to the 70 strains isolated and to the Lior 7 reference strain, produced 7 different restriction patterns, as shown in Table 2 and in Figure 1a .
PCR-RFLP applied to 70 strains and to the reference strain, using restriction endonuclease Mbo I, produced 8 different restriction patterns, as presented in Table 3 and
PCR-RFLP applied to 70 strains and to the reference strain Lior 7, using restriction endonuclease Afa I, produced 7 different restriction patterns, as presented in Table 4 and jejuni subtypes differentiated by PCR-RFLP, as shown in Table 5 . The procedure showed high heterogeneity between the subtypes. Table 4 . Restriction patterns of 70 Campylobacter jejuni strains, and the reference strain, obtained using restriction
endonuclease Afa I applied to PCR-amplified 702 pb fragment of fla A gene. Table 5 shows that the combination of the three restriction endonucleases produced 16 fla-RFLP subtypes. corresponded to subtype Cj-1, described by Nishimura et al.
PCR-RFLP
(18) as the molecular standard significantly associated with serotype PENO19: LIO 7 (18, 26) .
DISCUSSION
Bacteria in the Campylobacteraceae family are not frequently studied in microbiological routine. They are microaerophylic, adding a limiting factor for their isolation and to the systematic study of the epidemiology of different species and subtypes in the genus Campylobacter, mainly clinical strains (13, 14, 22) . Besides, the genus has great public health importance because it involves several diarrheacausing species (5).
In the comparison of C. jejuni strains obtained from different animal species and human strains previously isolated in clinical laboratories in the city of São Paulo, PCR-RFLP showed that several human strains could be differentiated in distinct patterns or subtypes and grouped with strains from different animal species (Tables 2, 3 and 4).
In the present study, the 12 C. jejuni strains isolated from poultry were grouped with human strains in seven of the 16 subtypes generated by PCR-RFLP (Table 5 ).
The five C. jejuni strains isolated from dogs were grouped with human strains by PCR-RFLP in three subtypes.
These animals were considered to be sources of C. jejuni infection for the group of humans studied. In the present study, in spite of the analysis of a greater diversity of animals, the number of patterns (n=16) was not substantially greater that observed by other authors (18, 25, 26 Control and prevention strategies may not be developed and implemented without the adequate understanding of campylobacteriosis (14) .
PCR-RFLP of fla A gene demands less equipment when compared with other subtyping techniques, such as sequencing and PFGE (6, 15) . Besides, it is a simple, cheap and simple technique for the subtyping of Campylobacter jejuni strains and it is discriminatory enough to be applied to molecular epidemiology studies in samples isolated from different origins. Therefore, it is feasible to be used in human and veterinary laboratories (8, 14) , enabling the detection of serotype PENO19:LIO 7 strains associated with GBS (Nishimura et al. 1996) .
